Hyperbaric oxygen treatment attenuates cytokine induction after massive hemorrhage.
We investigated the effect of hyperbaric oxygen treatment (HBO) on cytokine induction after hemorrhage, because hypoxia induces cytokines in vitro. Chronically cannulated conscious rats were subjected to 40 ml/kg of hemorrhage and resuscitated with the shed blood and twice the volume of saline either under room air (room air group) or under 100% oxygen at 3 atmospheres absolute (hyperbaric group). Rats exposed to HBO with no hemorrhage served as controls. Time course changes in plasma endotoxin level, arterial ketone body ratio (AKBR), serum tumor necrosis factor (TNF), interleukin-6 (IL-6), and their hepatic mRNA were detected in the three groups. Plasma endotoxin levels increased significantly after hemorrhage, and there were no significant differences between the room air group and the hyperbaric group. In the room air group, AKBR dropped rapidly after hemorrhage and became minimal at hour 1, which was associated with significant increases in TNF-alpha and IL-6 at both mRNA and circulating levels. HBO significantly attenuated decreases in AKBR after hemorrhage with a significant reduction of mortality and cytokine induction. These results indicate that HBO attenuated the cytokine induction after hemorrhage by improving liver ischemia, and they suggest that tissue hypoxia may be responsible, at least in part, for cytokine induction after massive hemorrhage.